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摘  要 
 
摘  要 
在 MEMS 技术中，真空封装是一项关键技术问题，其中吸气剂工艺是高真
空度获得和维持的必要条件。本实验室以 CNTs 作为骨架，利用 CNTs 具有高比
表面积和自身储气等特性制备了一种吸气效率高、工艺简单、成本低的纳米吸气
剂，但受限于 CNTs 生长条件苛刻，与基底粘附力差，易污染等缺点。本论文提
出基于 VA-CNTs 转移技术的纳米吸气剂，为更进一步利用 CNTs 高比表面积和






Ti 膜吸气剂相比，VA-CNTs/Ti 纳米吸气剂的物理吸附速度是其 n 倍（n=S2/S1，





m n V t dt V t dt   ，V(t)为 Ti 膜
扩散速度，d2为 Ti 膜厚度）。 
（2）分析、归纳垂直阵列CNTs生长机制，优化CVD工艺参数，制备VA-CNTs。
提出并成功实现了基于玻璃浆料粘结剂的纳米吸气剂转移技术。对 VA-CNTs 纳
米吸气剂的制备和激活工艺进行了相关方面研究。在 VA-CNTs 上溅射 Ti 的最佳
工艺参数为 8Pa，350W，10min。纳米吸气剂的最佳激活工艺条件为 600℃，30min。 
（3）采用 BET 法对纳米吸气剂进行比表面积测试，结果表明 VA-CNTs/Ti
的 BET比表面积为 275.0071m2/g，证明了纳米吸气剂具有高比表面积。 
































In the MEMS technology, vacuum packaging is one of the most signigicant 
research topic. The necessary condition to obtain and maintain high vacuum degree is 
good getter technology. CNTs, as framework with advantages of high specific surface 
area and auto-gettering property, is used to fabricate a high-efficiency, simple-process 
and low-cost nano getter, but limited by CNTs growth condition, poor adhesion of the 
basement, susceptibility to pollution. This paper introduces a transfer method for 
preparing nano getter based on VA-CNTs in order to utilize high specific surface area 
and of CNTs and overcome the drawbacks during the integration of MEMS devices. 
This paper mainly focuses on increasing inspiratory flow rate and inspiratory 
capacity of unit getter area, optimizing the preparation parameters of getter film, such 
as sputtering power, pressure, time, temperature, etc.,. Research works as following 
issues: 
(1) Based on typical getter model, a novel one applied for CNTs nanogetter is 
proposed to theoretically analyze in detail and achieve inspiratory kinetics figure of 
VA-CNTs/Ti nanogetter. Compared with Ti film getter, the physical adsorption rate of 
the VA-CNTs/Ti getter is n (n=S2/S1) times as fast, the diffusion rate of it is m times 





m n V t dt V t dt   , v(t) as the diffusion velocity of Ti film, d2 as the 
thickness of Ti film). 
(2) Growth mechanism of vertical array CNTs is analyzed and summarized. 
CVD process parameters is optimizedVA-CNTs is fabricated. Based on nano-glass 
paste binder, transfer technology of nanogetter is proposed and implemented. The 
preparation and activation process of VA-CNTs nanogetter is investigated. The 
optimum parameters for VA-CNTs sputtered Ti show as: 8Pa, 350W, 10min. The 
optimum conditions for the activation process is 600℃ and 30min. 
(3) By BET method, the results of specific surface area test of VA-CNTs 
nano-getter is demonstrate that the specific surface area of VA-CNTs/Ti BET is 
275.0071 m
2
/g, which proves nano-getter has a high specific surface area. 
(4) For VA-CNTs nanogetter, by TGA method, the results of inspiratory capacity 
test of VA-CNTs nanogetter illustrates that VA-CNTs/Ti nanogetter are with 
inspiratory capacity. 
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